The cytoplasmic domain of the RyR has a characteristic square shape of approximately 30 nm side that can be distinguished in situ by TEM. In skeletal muscle, RyR1s assemble in a checkerboard-like fashion on the edge of the terminal cisternae of the SR, forming two rows, whereby the site of inter-RyR1 molecular contact was assigned to the helical domains of two neighboring RyR1s [3] . In heart, RyR2s form clusters of variable size and dimensions, with two forms of arrangement: checkerboard-like and lineal side-by-side, besides single RyR2s [4] . For the checkerboard-like orientation, it was assumed that RyR2s had a similar organization than that found in the RyR1 arrays. However, this was not firmly established because the low resolution of electron tomography, thin section, or rotary shadowing was insufficient to discern substructure within RyRs in situ.
The cytoplasmic domain of the RyR has a characteristic square shape of approximately 30 nm side that can be distinguished in situ by TEM. In skeletal muscle, RyR1s assemble in a checkerboard-like fashion on the edge of the terminal cisternae of the SR, forming two rows, whereby the site of inter-RyR1 molecular contact was assigned to the helical domains of two neighboring RyR1s [3] . In heart, RyR2s form clusters of variable size and dimensions, with two forms of arrangement: checkerboard-like and lineal side-by-side, besides single RyR2s [4] . For the checkerboard-like orientation, it was assumed that RyR2s had a similar organization than that found in the RyR1 arrays. However, this was not firmly established because the low resolution of electron tomography, thin section, or rotary shadowing was insufficient to discern substructure within RyRs in situ.
To ascertain the domains involved in RyR dimerization in the cardiac isoform, we carried out a statistical analysis on RyR2s assembled in vitro. RyR2s were purified from heart tissue, negatively stained and imaged by TEM at 200 kV and a magnification of 50,000x. Hundreds of pairs of interacting RyR2s were selected and processed using single-particle image processing software. The RyR2 pairs were aligned using a reference-free strategy and then classified, yielding 2D class averages. Averages where at least one of the RyR2s in the pair did not have substructure were discarded, as they reflect RyR2s next to each other by chance. 2D class averages where both RyR2s in the pair had substructure correspond to the average of multiple pairs of RyR2s with a fixed position between them. These 2D averages enabled determining the absolute orientation of interacting RyR2s. The analysis was repeated in two independent datasets with reproducible 2D class averages. In both analyses, there were two types of rigidly connected RyR2s: side-by-side (15%), and a configuration initially categorized as checkerboard-like (~30%). Surprisingly, the checkerboard-like interaction was not through the helical domains as previously assumed, but through the SPRY1 domain, which is a domain with known scaffolding properties. Furthermore, close examination revealed that the array geometry diverges from the checkerboard geometry, and consists of non-orthogonal (oblique) arrays with an average of 12 o angle between neighboring channels [5] (Fig. 1 ).
Our analogous analysis on the RyR1 isoform confirms a true checkerboard configuration as previously reported, with interaction through the helical domains. This suggests that the two RyR isoforms, with high degree of homology, have different dimerization possibilities, which account for the substantially different quaternary arrangements observed (Fig. 1) . We place this finding in the context of the cryoEM 3D structure of RyR (Fig. 2) , and propose an evolutionary basis underlying the different modes of 
